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ABSTRACT : 

PURPOSE: To decrease the thermal strains generated in a connected part by- 
heating the butt end faces of optical fibers to the softening point or above by- 
electric discharge to fusion splice the fibers, then subjecting the fibers to a 
heat treatment by the discharge current decreasing with time. 

CONSTITUTION: Resin coating layers 2A at the respective front ends of the 
optical fibers 2, 2 to be connected are removed and the end faces thereof are 
butted against each other. The fibers are then supported into aligning grooves 
4, 4 by clamps 5, 5 and are finely adjusted in a horizontal direction and 
perpendicular direction. As a result, the end faces of the bare fibers 2B, 2B 
are aligned and the optical fibers 2, 2 are fusion spliced by the discharge 
arcs of a pair of discharge electrodes 3, 3. The juncture of the optical 
fibers 2, 2 is heat treated at or after the end of the fusion splicing by 
gradually lowering the temp, by a heating means. This heating means is 
constituted of a circuit which can stepwise or continuously change the 
discharge current and the discharge electrodes 3, 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the connection method of the optical fiber for optical 

communication. 

[0002] 

[Description of the Prior Art] Generally weld connection of an optical fiber is made as follows. First, as 
for the optical fiber connected, the resin enveloping layer of the point is removed. The optical fiber of 
the nakedness from whichlhe enveloping layer was rem-oved is supported by the axial doubling guide, 
respectively, axial doubling is performed, and the end-face comrade is compared. Weld connection of 
this compared end-face comrade is heated and made by the electric discharge arc of an electrode. Thus, 
weld of heating of an electric discharge arc reduces the intensity near a connection about [ of the optical 
fiber intensity before connection ] to 1/3. Then, there is a method of reheating so that it may become the 
temperature gradient which falls to both-sides shaft orientations gradually focusing on a part for a 
connection as one cure (JP,57-78512,A). 
[0003] 

[Problem(s) to be Solved by the Invention] Since fiber temperature falls rapidly at the time of the end of 
weld connection, heat distortion generates such a conventional method at this time. Moreover, in order 
to carry out heating which has a temperature gradient in shaft orientations, the electrode of special 
structure was used, and there was a problem from which equipment becomes complicated. Then, this 
invention is the connection method of the optical fiber aiming at solving about this trouble. 
[0004] 

[Means for Solving the Problem] this invention is the connection method of the optical fiber to which 
phase opposite is carried out, the end face of both the optical fibers from which the enveloping layer of 
the optical fiber point which should connect was removed, and these enveloping layers were removed is 
compared, the compared end face is heated by electric discharge more than softening temperature, weld 
connection is made, and this electric discharge power is reduced gradually succeedingly. 
[0005] Moreover, it is the connection method of the optical fiber which this invention carries out phase 
opposite, compares the end face of both the optical fibers from which the enveloping layer of the optical 
fiber point which should connect was removed, and these enveloping layers were removed, heats the 
compared end face by electric discharge, makes weld coimection, and reheats a part for a connection 
after that, and is the connection method of the optical fiber to which a part for the aforementioned 
connection is reheated more than softening temperature, and this re-electric discharge power is 
succeedingly reduced gradually by the aforementioned electric discharge. 
[0006] 

[Function] According to the above-mentioned composition, this invention heats an optical fiber more 
than softening temperature, and makes weld connection, and since the discharge current which decreases 
with time succeedingly is passed and heat-treated, generating of the heat distortion in a part for a 
connection can be reduced. Moreover, this invention reheats the portion which made weld connection 
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more than softening temperature, since the discharge current which decreases with time succeedingly is 
passed and heat-treated, the heat distortion for a connection is canceled, and the injury simultaneously 
generated in the outside surface is restored. Consequently, it became possible to raise the mechanical 
strength for a connection enough. 
[0007] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. In 
addition, the following explanation is not the things of the meaning which carries out the limit of the 
range of this invention only to it. In drawing 1 , 1 is two and an optical fiber weld contact (only 
henceforth a contact) and 2 are optical fibers. 2A is the resin enveloping layer of an optical fiber 2, and 
2B is the nakedness fiber 2. The contact 1 has the discharge electrodes 3 and 3 of a couple. 
[0008] Moreover, the contact 1 has the axial doubling slots 4 and 4 which support nakedness fiber 2B 
and 2B so that phase opposite may be carried out, and the edge where the resin enveloping layers 2A 
and 2 A of optical fibers 2 and 2 were removed may be compared and may be made in the position of the 
discharge electrodes 3 and 3 of a couple. The clamps 5 and 5 of the couple which grasps nakedness fiber 
2B and 2B are formed in these axial doubling slot 4 and 4 bottom. 

[0009] An optical fiber is connected as follows by such contact. As shown in drawing 1 , resin 
enveloping layer 2A of a point is removed, respectively, the end face carries out phase opposite, is 
compared, and the optical fibers 2 and 2 connected are supported by the axial doubling slots 4 and 4 by 
clamps 5 and 5, and are finely tuned by the horizontal perpendicular direction. The above adjustment 
aligns the end face of nakedness fiber 2B and 2B, and weld connection of the optical fibers 2 and 2 is 
made by the electric discharge arc of the discharge electrodes 3 and 3 of a couple. 
[0010] The connection of the time of the end of weld connection or the end crepuscular-rays fibers 2 and 
2 is heat-treated by the heating means, reducing temperature gradually. A heating means consists of 
shape of a step, and the circuit and discharge electrodes 3 and 3 which can change continuously in the 
discharge current. Drawing 2 is drawing showing an example of the discharge current to the charging 
time value applied to this example. Fixed current was passed, weld connection was made, between tl^t2, 
0-tl decreased continuously and the discharge current was heat-treated for it. 

[00 11] Drawing 3 is drawing showing the temperature distribution on the optical fiber shaft by adjusting 
the discharge current. A is the temperature distribution under the fixed discharge current for making 
weld connection, and Following B and C shows the temperature distribution when decreasing the 
discharge current, respectively. That is, by decreasing the discharge current, the temperature on a fiber 
shaft decreases gradually as it separates from a node, and the temperature of a node also decreases with 
AO</SUB> •>B0 ->C0 simultaneously. Therefore, since the temperature of the shaft orientations of an 
optical fiber, and the this and the right-angled direction is decreased gradually according to the method 
of this invention, generating of the heat distortion by weld connection can be prevented. 
[0012] For example, although the **** breaking load of the optical fiber before connection is about 6- 
7kg, if weld connection of this optical fiber is made with the electric discharge arc of fixed current, the 
**** breaking load will fall to 2kg. On the other hand, in heating by electric discharge of weld 
connection, when the discharge current was controlled to decrease with time, the **** breaking load 
was set to 3kg. Moreover, after the completion of weld connection, heating by electric discharge was 
carried out again, and when this discharge current was controlled to decrease with time, the **** 
breaking strength improved to 3kg. Although the above-mentioned example explained weld connection 
of the optical fiber of the single heart, it is applicable similarly about the optical fiber of the shape of a 
tape which consists of a multi-core optical fiber. 
[0013] 

[Effect of the Invention] As explained above, this invention heats an optical fiber more than softening 
temperature, and makes weld connection, and since the discharge current which decreases with ****** 
time is passed and heat-treated, the amount of connection can reduce generating of heat distortion. 
Moreover, this invention reheats the portion which made weld connection more than softening 
temperature, since the discharge current which decreases with time succeedingly is passed and heat- 
treated, the heat distortion for a connection is canceled, and the injury simultaneously generated in the 
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outside surface is restored. Consequently, it became possible to raise the mechanical strength for a 
connection enough. 



[Translation done.] 
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